A polyphasic taxonomic approach was used to study strain 12116 T , which was isolated from desert sand in Xinjiang, China. Cells of the isolate were Gram-negative, non-motile, rod-shaped and aerobic. MK-7 was the predominant respiratory menaquinone. The DNA G+C content was 46.3 mol%. A phylogenetic analysis based on 16S rRNA gene sequences showed that the isolate was most closely related to the members of the genus Dyadobacter, with similarities ranging from 94.7 to 96.6 %. Therefore, on the basis of genotypic and phenotypic data, strain 12116 T
T represents a novel species of the genus Dyadobacter, for which the name Dyadobacter alkalitolerans sp. nov. is proposed. The type strain is 12116
T (5CCTCC AB 207176 T 5NRRL
B-51268 T ).
The genus Dyadobacter was first proposed by Chelius & Triplett (2000) to accommodate Gram-negative, rodshaped, bacterial cells that occur in pairs in young cultures, form chains of coccoid cells in old cultures and produce a flexirubin-like pigment (Reddy & Garcia-Pichel, 2005) . At the time of writing, the genus comprises six species: Dyadobacter beijingensis (Dong et al., 2007) , D. crusticola (Reddy & Garcia-Pichel, 2005) , D. fermentans (Chelius & Triplett, 2000) , D. ginsengisoli (Liu et al., 2006) , D. hamtensis (Chaturvedi et al., 2005) and D. koreensis (Baik et al., 2007) . In the course of our study on desert microbial diversity, a rod-shaped bacterial strain, designated 12116 T , was isolated from a sample taken from the top 20 cm layer of sand by means of the standard dilution plating technique at 28 u C on 0.16 TSB (10-fold-diluted tryptic soy broth; Difco) agar plates (Chanal et al., 2006) and subjected to a polyphasic taxonomic characterization.
Cells of strain 12116
T grown on 0.16 TSB agar at 18 u C for 3 days were used for physiological and biochemical tests. Cell morphology was examined by using phase-contrast microscopy (Olympus). Cell motility was studied on Luria-Bertani swarming agar (0.3 %, w/v). Gram staining was performed as described by Gerhardt et al. (1994) . The pH range, growth temperatures and NaCl tolerance were investigated on 0.16 TSB agar for up to 1 week, at pH 3-13, at 4-45 u C and at 0, 1, 2, 3, 5 and 10 % (w/v) NaCl. Antimicrobial susceptibility was checked using the agardiffusion method with antibiotic-impregnated discs, as described by Buczolits et al. (2002) . Catalase activity was determined using a 3 % (v/v) hydrogen peroxide solution. Oxidation of N,N,N9,N9-tetramethyl-p-phenylenediamine was used to determine oxidase activity. Hydrolysis experiments (e.g. for casein, cellulose, chitin and DNA) were performed using standard methods (Smibert & Krieg, 1994) .
Other physiological and biochemical tests were performed with API 20E, API 20NE, API ID 32GN and API 50 CH kits (bioMérieux). Enzyme activities were analysed using an API ZYM kit (bioMérieux) according to the manufacturer's instructions. Pigment was extracted according to a previously described method (Weeks, 1981) and a spectrum was obtained using a UV-visible spectrophotometer. In addition, the presence of flexirubin-type pigments was tested spectrophotometrically as described previously (Güde, 1980) , using 20 % KOH.
Biomass for molecular systematic and chemotaxonomic studies was obtained after incubation at 18 u C for 3 days in shake flasks containing 0.16 TSB. Isoprenoid quinones were isolated from lyophilized cells by using the method of Collins et al. (1977) and were analysed by means of HPLC (UltiMate 3000; Dionex) as described by Xie & Yokota (2003) . Genomic DNA from strain 12116 T was prepared according to a modification of the procedure of Wilson (1987) . The DNA G+C content was determined by using HPLC according to the method of Mesbah et al. (1989) . To determine the whole-cell fatty acid profile, strain 12116 T was grown on 0.16 TSB agar at 18 u C for 48 h. Analysis of the fatty acid methyl esters was carried out using GC (6890; Hewlett Packard) according to the instructions of the Sherlock Microbial Identification System (MIDI).
The 16S rRNA gene was amplified using a PCR with universal bacterial primers 27F (59-GAGTTTGATCCT-GGCTCAG-39) and 1527R (59-AGAAAGGAGGTGATC-CAGCC-39), which were also used for sequencing. Analysis of the 16S rRNA gene sequence was performed using the software package MEGA, version 3.1 (Kumar et al., 2004) , after multiple alignment of sequences by CLUSTAL_X (Thompson et al., 1997) . The model of Jukes & Canter (1969) was used to compute the evolutionary distance, on the basis of which a phylogenetic tree was constructed using the neighbour-joining method (Saitou & Nei, 1987) , with a bootstrap analysis derived from 1000 replications. Sequence similarity was calculated using pairwise alignment obtained from the EzTaxon database (Chun et al., 2007) .
Morphological, physiological and biochemical characteristics of strain 12116
T are given in the species description and in Table 1 . The features that serve to differentiate strain 12116
T from members of the genus Dyadobacter are shown in Table 1 . All of the strains listed in this table comprise Gram-negative, non-motile, rod-shaped cells that are catalase-positive and oxidase-positive. All of the strains test positive for the assimilation of D-glucose and sucrose and all are negative in tests for urease, gelatinase, H 2 S production and indole production. Strain 12116 T also produces a yellow-coloured, flexirubin-like pigment, a feature that is characteristic of members of the genus Dyadobacter. The pigment exhibited peaks at 428, 452 and 478 nm when extracted in ethanol. The addition of alkali (20 % KOH) changed the colour of the pigment to orange and also broadened the peak, thus confirming that it is a flexirubin-type pigment (Weeks, 1981) .
Strain 12116
T and D. ginsengisoli Gsoil 043 T both perform nitrate reduction, a feature that has not been reported for other members of the genus Dyadobacter (Chelius & Triplett, 2000; Reddy & Garcia-Pichel, 2005; Chaturvedi et al., 2005; Liu et al., 2006; Dong et al., 2007; Baik et al., 2007) . However, these two strains differed in terms of the assimilation of L-arabinose and L-rhamnose and resistance to the antibiotics tetracycline and rifampicin (Liu et al., 2006 *Data from other studies were obtained using the same method and dosages as in the present study except as follows: a, resistant to 100 mg per disc; b, sensitive to 10 mg per disc.
hamtensis HHS 11 T and D. koreensis WPCB159 T ; this trait was not determined for the type strain of D. ginsengisoli.
The chemotaxonomic properties of strain 12116
T were as follows: MK-7 was the predominant menaquinone, the DNA G+C content was 46.3 mol% (similar to values reported previously for members of the genus Dyadobacter) and the cellular fatty acid profile of strain 12116 T was characterized by the presence (.3 %) of summed feature 3 (C 16 : 1 v7c/C 16 : 1 v6c) (37.18 %), iso-C 15 : 0 (16.59 %), iso-C 17 : 0 3-OH (9.70 %), C 16 : 1 v5c (8.31 %), iso-C 15 : 1 G (4.65 %), C 16 : 0 (4.17 %) and C 18 : 0 (3.97 %) ( Table 2 ). The presence of summed feature 3 (C 16 : 1 v7c/C 16 : 1 v6c), iso-C 15 : 0, iso-C 17 : 0 3-OH and C 16 : 1 v5c as major fatty acids is consistent with the profiles of type strains of Dyadobacter species; iso-C 15 : 1 G has not been reported previously (Chelius & Triplett, 2000; Reddy & Garcia-Pichel, 2005; Liu et al., 2006; Dong et al., 2007; Baik et al., 2007) (Table 2 ).
The assignment of strain 12116
T to the genus Dyadobacter within a novel species is further supported by the phylogenetic analysis (Fig. 1 ) based on 16S rRNA gene sequence data, which showed that the isolate forms a distinct branch within the clade of the genus. Strain 12116 T showed the greatest degree of sequence similarity with respect to the type strains of D. ginsengisoli (96.6 %), D. koreensis (96.5 %), D. hamtensis (96.0 %), D. crusticola (95.8 %), D. fermentans (95.5 %) and D. beijingensis (94.7 %). Lower levels of sequence similarity (,87.0 %) were observed to other species with validly published names. DNA-DNA hybridization was not performed between strain 12116 T and its nearest neighbours, since strains that differ by .3 % in their 16S rRNA gene sequences are unlikely to exhibit .70 % whole-genome DNA-DNA relatedness (Stackebrandt & Goebel, 1994) .
On the basis of the 16S rRNA gene sequence analysis, in combination with chemotaxonomic and physiological data, strain 12116
T represents a novel species of the genus Dyadobacter, for which the name Dyadobacter alkalitolerans sp. nov. is proposed.
Description of Dyadobacter alkalitolerans sp. nov.
Dyadobacter alkalitolerans (al.ka.li.to9le.rans. N.L. n. alkali alkali; L. part. adj. tolerans tolerating; N.L. part. adj. alkalitolerans alkali-tolerating).
Cells are Gram-negative, non-motile, aerobic rods. Colonies on 0.16 TSB agar are circular, mucoid, smooth and yellow-pigmented. Growth occurs at pH 5-12 (optimally at pH 7), at 4-30 u C (optimally at 18-25 u C) and in the presence of up to 1 % NaCl. Positive for catalase, oxidase, alkaline phosphatase, leucine arylamidase, valine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, nitrate reduction, hydrolysis of aesculin and in the Voges-Proskauer test. Negative for urease, gelatinase, lipase (C14), trypsin, a-chymotrypsin, bgalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, a-mannosidase, a-fucosidase, tryptophan deaminase, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, hydrolysis of casein, cellulose, chitin, DNA, starch, gelatin, H 2 S production and indole production. (Chaturvedi et al., 2005) ; 5, D. crusticola CP183-8 T (Reddy & Garcia-Pichel, 2005) ; 6, D. fermentans NS-114 T (Chelius & Triplett, 2000) ; 7, D.
beijingensis A54 T (Dong et al., 2007) The type strain, 12116 T (5CCTCC AB 207176 T 5NRRL B-51268 T ), was isolated from desert sand in Xinjiang, China. 
